Amphiphilic siRNA Conjugates for Co-Delivery of Nucleic Acids and Hydrophobic Drugs.
Combination therapy of nucleic acids and chemical drugs for cancer treatment is a promising strategy to enhance the therapeutic efficacy by simultaneously regulating multiple troublesome pathways. In this study, we report on polyethylene glycol-siRNA-polycaprolactone (PEG-siRNA-PCL) micelles that encapsulate hydrophobic drugs for efficient co-delivery of siRNA and drugs to cancer cells. Amphiphilic PEG-siRNA-PCL copolymers were synthesized by annealing antisense siRNA-PCL conjugates with sense siRNA-PEG conjugates. After paclitaxel encapsulation, PEG-siRNA-PCL micelles containing antiapoptotic Bcl-2-specific siRNA were stabilized with linear polyethylenimine via electrostatic interactions. Stabilized PEG-siRNA-PCL micelles showed superior anticancer effects, assessed by caspase-3 activity analysis, apoptotic cell staining, and a cytotoxicity test, to those of paclitaxel-free PEG-siRNA-PCL micelles and unmodified siRNAs. The strong anticancer activity of paclitaxel-incorporated siRNA micelles can be attributed to the synergistic effect of Bcl-2 siRNA and paclitaxel. This work provides an efficient co-delivery platform for combination anticancer therapy with siRNA and chemotherapy.